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16 ~60 mg/L , MR BIH 0.11, 0.09, 0.02 1 0.04 mg/keg , FUHRNTF 88.5% ~ 105.4% , HIIFRHEREN=5)
NTF 24%~92% . ZHEEERNFELEYBRAFESNENLFNES , BRENE , BRTEEFEFE
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An improvement of method for tobacco alkaloids determination
by chromatography-mass spectrometry

XIAO Sui, ZHOU Ji-heng", YANG Hong-qi, PENG Yan, LIU Li, YIN Guang -ting
(Key Laboratory of Tobacco Science and Health, HNAU, Changsha 410128, China)

Abstract: A quick and efficient method for simultaneous determination of nicotine, nornicotine, myosmine, anabasine and
anatabine by GC-MS was developed.The optimum conditions of ultrasonic extraction and organic solvent extraction were
radicated by the orthogonal design and volume of the extraction solvent was optimized. Regression function, recovery and
precision of the method were reviewed. The results show that the linear ranges of nicotine, nornicotine, myosmine and anabasine
were 20—600, 30—300, 3.2—12 and 16—60 mg/L, respectively. and the detection limits were 0.11, 0.09, 0.02 and 0.04 mg/kg,
respectively. The recoveries were in the range of 88.5%—105.4% and the method precisions were in the range of 2.4%—9.2%.
The test shows that the method comes on with high sensitivity, good precision good reproductibilty and convenient operation.The
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method has solved the problerm that alkaloids extraction was imperfect and the myosmine detection was ineffective.
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BFRTHE]) , BFEEE70eV , EFREBEE230 C
HEEERE280 C BRI min , RALFEAR
(Scan) ; FHEFERF : #1589 C , B15 C/minFAZE
140 C , /%20 min , BBE15 C/minFZE260 C , f#
#5 min . GCE&# : DB-SMS & 1Z & (60 mx0.25
mmx0.25 um) ; FFEOBE250 C ; SABE FRN
BHRE280 C . RN AR (LEE>99.999%) , X
2.0 mL/min ; A2 R#EE . AHREFEL .

MMEBRTRER L TR20ID-NIEHE X
¢, KQ-100DERFIZEF K(BILTBENEER
NG

NaOH. CH,Cl,, Fo/KEREREHT N 2 #r 4= 7
(BAHERNEETNERAR) ; BRE. BRER,. £
HrEA, BRAMEERESWTXE SIGMA 2 F] ,
HE>98% .

12/ &
1.2.1 AR B FEA R

() BEAZNERMGAST HRERS BT
2 NaOH BRHRE(A). NaOH AR B E(B).
At E(C)MBERE(D)REME I MY REH

BHEENTIERE FAERRE LGYE1)E,

HEBFE0S g HEmET 100mL TE=AMESH , i

10 uL BEMK(5 mg/mL)AI#R J&ZR 1 HIA NaOH B ,

BRA-—ENEEES K BFEEONLEER, A

CH,CL, ZEH 3 )& EHENE MPETKERRE ,

HMEKER SRR , ARERRENT 45 CKAB
PR EERBEE | mL |, #1T GC 247 , iBF&EE
WOMRTR, PR, EHTEA. RRARERE A EER S
MNASHWIEMR 2N .  EXHARERFXA DPS
V2.00 St H#IT O .

() EEBRHARNWEE  EHMOIGERY
FEHERT , ZEEFRZEBGATIAIR(10. 15, 20,
25, 30 mL(ZEE 3 X)NEREMNEIE , #1T GC
S, ICFIEER AR, FEER. ZHE. BRARK
WA RER, 5 NP HIEERR 2
1.2.2  GC-MS N Z I8t A W b=

(1) EYRHEMSEE . XA GC-EI/MS £
A N (Scan) X EE £ W TEM . AIREME
NEE , HTFHMEERTHE , AARENESZ

PRI B R AR T B e B (R F E &

Q) &MEEAFERENURHAE EHEEUE
B 2475 pL BT | mL ZER %, BAK 25 mg/mL
WY SRR AR EERREEE 25 mg BT 1 mL
—ER5K, BERSO UL BT 1 mL Z8FRE , B
BX 2 mg/mL BB ETRARE M R R 2B EEHRERE
A, BAMBESE 2SS mg BT 1 mL Z88 &K, B
FER4 pL BT 1 mL Z8HFKE , B 1 mg/mL
M Z AR BRAMERES R R . 2 ERBE L
IR, PR, 22 5T A B A T B B A A i B R
80, 500, 40, 200 uL , BERZE | mL , BLBUEHF
&R . BUBSRER 300, 200, 100, 80, 60, 40,
20, 10 puL , BAOA 10 pL BEW(S mg/mL)AFR , BE
BZE 1mL , HIERRIEBRR  REERENE ,
LA 4 4 g TE AR R PR 4 Mg TED AR A Eb(Y) X AB B2 A9 o 2
REX)(ug/mL)#FHTLMERIT ; NERBROINER
WA BIHEE 1 uL , M3 EELRFEANRER .

) BEREEREIMHIRE . FHER. FBRIRE.
ZHAMBAWBENAES BIRSIRS. P, K3
MREFNEERP , EREVEEERRMRE
ENR4 . BNRIMREEESR , TEZEMHEN
FHEIRERMENFEREZ , A2 BIERAENAE
HENBRE .

1.2.3 #FsE

WMEMNERSEENTERUHHER 5 6,
BIHEERN 1.80%~4.05% HEETEFEMHERE
REHEERE , BOERNE 3R, BFZHERTP
EEYEA 2 EERE RSD .

2 FER5H
2.1 YRR RESRY
EXRRBERE VERHA FEENHRERY
MEEITXFN B, C. A, D, BRIEWIKFEHER
A4B,C3Ds , BIF 2 mol/L #9 NaOH AR 40 mL , &
AMEIKWEEEFRERN L BIHERSTEHEHS I
HRZARK .
FRANERBFRGCRNERNENEWEREK
BB, YEEGAFIEIE 10 mL EHNE 20 mL &, &
A YR 4A 23 I TED AR 2 ) Bl 7 25 BUA 1 AR TR /Y 18 0
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M AEE I , M 20 mL #@HNZE 30 mL BT E Y R .OABRENMNAO9EINES , EE 20 mL AR
HrgmR A T | XA EER R T EBUAN ERERUEFIETR |
BIREREBRELTRNENRK T ERLDER

1 EXRBER

Table 1  Results of the orthogonal test

W5 A/mol-L™! B/mL C/h D/min BIEmER
1 1 30 1 30 29434316
2 1 40 2 45 52999 487
3 1 50 3 60 62208 538
4 2 30 2 60 54711 588
5 2 40 3 30 75013 935
6 2 50 1 45 52 404 353
7 4 30 3 45 49711910
8 4 40 1 60 61238233
9 4 50 2 30 39 656 993
K, 144 642 341 133 857 814 143 076 902 144 105 244

K 182 129 876 189 251 655 147 368 068 155 115 750

Ks 150 607 136 154 269 884 186 934 383 178 158 359

ky 48214 114 44 619 271 47 692 301 48 035 081

ka 60 709 959 63 083 885 49 122 689 51 705 250

ks 50202379 51423 295 62311 461 59386 120

R 12 495 845 18 464 614 14619 160 11351 038

FiEKF Ay B, C; Ds

22 EMEELEREEEIR TEELHE CREESRIEMER B L EHR.

2 GC-MS PITEE , REYRNRBER  BRAE, ZEANBRARENRERES 57 20 ~
CRERER?2 SIFEAREEFRE@E DAL 600, 30~300, 3.2~12.0, 16~60 mg/L & , 2
REETHREE ) LEEAAE. BXRHERE - REFMLMEXRR .

HIRNE 2. £R2RH . SEYEEIRFIER |
F2 BEMHHMEEEEANGE

Table 2 Qualitative and quantitative investigation of alkaloids

SR YR R B st /E] /min Ui ER5E R? # HBR/(mgkg )
TR 10.772 97 Y=0.015 710 29X - 0.187 781 0 0.998 6 0.11
B SRR 13.228 95 Y=0.051 282 22X - 2.133 588 0 0.999 8 0.09
ZHeA 13.595 86 Y=0.038 262 08X - 0.149 195 8 0.999 9 0.02
R AR MR 16.477 93 Y=0.040 478 02X - 0.172 022 1 0.999 9 0.04
mVolt
800 ) mVolt 2
800
642
642 3
484 ' 6
484 .
326 g
3 | |
326 |
168 1 | | 5 |
J | | 4 | 5|
| | i\ flL 168 |
10 - = 1 ‘ |
5 8 11 14 17 20min o A N5 A
1 EEMK(RATR) ;2 MR ;3 BEMREE 4 =ETER 5 B ; 5 g 1 14 17 20 min
6 HFHEEMHE. B2[E .
.. [N Ny &] ¥ 0 _'lg‘,\—;? 325 47 i3tk [E]
| MR AR E TR e L 2 H@EYHSBETREH

Fig.1 Total ion chromatogram of standard samples Fig.2 Total ion chromatogram of tobacco sample
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23 [EIRRmMEIM
EWRAEIRM AR ERR)RP , FEDHE
RERETES.1~14 650 pg/mLAEY | MNFREUWE SR
88.5% ~ 105.4% , RSDH2.4% ~9.2% , BRI %
NESHRY  ERENBEEESFEINER .
R3 FEMRREKRIIEEE (=5)

Table 3 Recovery and precision of the method (n=5)

YR TR, #j'?:mfi FERME RNE FHEEKRER RSD

/mg /mg /% /%

yik 14.51 5 19.78 105.4 2.4
14.43 10 24.58 101.5 5.9

14.45 15 28.97 96.8 6.7

o353 0.362 0.1 0.466 104.0 8.9
0.357 0.2 0.544 93.5 9.2

0.361 0.3 0.634 91.0 42

% Hi 8 0.005 4 0.002  0.007 19 89.5 75
0.005 3 0.005  0.00992 924 8.2

0.005 1 0.010 001464 954 5.3

BAME 0061 0.02 0.078 7 88.5 5.7
0.058 0.05 0.104 0 92.0 3.1

0.061 0.10 0.1589 97.9 3.3

24 HEBNESER

B 4 ATA 5 O mAVRIE S S AR SR
R 95.4% WEBEVEHZEBMNKE MO R HR
B, BRAW., BAME, Z85H , ERINSE
BENMSASEEMSLASERRE " EA—
.54, B—HEHN 3 ANELERETREDH
IEEFRAY RSD FIIENT 9.6% ,HEAZIT EREAM
wNATEDRHS EERATAREHFREN .

x4 BEHEREVHSENE

Table 4 The alkaloids content of flpe-cpred tobacco samples  n=3
YRR E DB Y%

=N =] o
RERS “om mawm ZNY AR SEEE

1 1.80 0.039 0.00099 0.0047 0.059 7.1

2 220 0.037 0.00079 0.0054 0.061 7.8

3 2.58 0.044 0.00102 0.0071 0.065 6.3

4 2.77 0.032 0.00081 0.0054 0.069 5.8

5 4.05 0.077 0.00158 0.0122 0.117 9.6
3 % %

BT iR 56 3 8 18 7 R AV B AR EE
NARBRENSBOHIT TR , BRIBRICEYS
2 : F 2 mol/L 9 NaOH &K 40 mL , B/8# & 3h
EEFERE1 h, Bo5AIA 20 mL —SREEE 3

R REE | mL 3 GC-MS D ELE . #mAMER
HERENENFEL D EER RSD F9ENT
9.2% , EARTBIM S EMNEIMMRE . MAKILH
DPHERNBHEEN 1.80% ~4.05%8 5 DR
BHITEMHEARNEED N , IERZERTR T
RN A S EE RS AR R R A R,
PRJRTE ., ZHTER. BRARMBAERER , RSD i3
BT 9.6% ZHEEERNBAEEYHRBES
MEIMHFORF S, BREME , EBRAREHEY
HENIRITS , IERNATREENHEN
paliz R
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